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ALLOCATION OF BUDGETARY RESOURCES 
IN AGRICULTURAL RESEARCH 
The increasing cost  of performing research and expanding i t i n 
developi ng countries has caused the agri cul tu ra l  leaders and other deci s i  on 
makers t o  ask more frequently,'bhat - .are we goi ng t o  get from our i nvestment'!? 
Famous examples of pay-offs in agr icul tura l  research have been treated i n  other 
presentations during t h i s  workshop and there i s  a large  number of case studies 
indicating t ha t  investment i n  research has higher pay-offs than most of the 
other i nvestments . 
S t i l l  there i s  no reasonably precise method of determining hoiv 
much money should be invested in agr icul tura l  research i n  a g i v e n  country t~ 
achieve a ce r ta in  r a t e  of -growth of aqri cul tural  productivi t y  correspondi ng to  
development s t ra tegy o r  ra te  o f g r o w t h o f  a given country. 
A t  the present time there are  no known relat ionships between 
optimliin al location of research funds among various programs and projects  and 
other single variables which can be used t o  divide the research budget with c 
su f f i c ien t ly  re l iable  degree of accuracy. Thus, the budqetary determination by 
top l i n e  o f f i c i a l s  i n  most cases i s  in a matter of tradit ion,following the  
1 / allocations made i n  previous years- . In other words, techniques l i ke  "zero base 
budgetingHhave not been introduced t o  research and increamental budget procediires 
s t i l l  dominate. 
I t  has already been indicated t ha t  there i s  a general concensus t k  
very l i t t l e  investments are  made in agr icul tura l  research in nearly a11 develoa- 
inq countries-. S t i l l  the decision makers of b o t h  developing and developed 
countries are not in a position t o  know what i s  the  optimum leve1 of invesment 
i n  agricul tura l  research. 
1.L James K .  Boyce and Robert Evenson, National and International  Agricultura1 
- Research and Extension Programs, New York Agricultura1 Development Council, 
1975, p .  17. 
To-pemit  penetration in to  complex issues and the accumulative 
bui lding up  of technol ogy and knowledge, agricul tu ra l  research organi za t i  on 
require time. Furthermore, in  order not only t o  have time b u t  t o  feel  secure 
i n  undertaking longer-range s tudies ,  multiple-year assurance of resources i s  
necessary. Therefore agricultura1 research organization should a t  l e a s t  f o r  a 
par t  of i t s  program enjoy Sudgetary secur i ty  f o r  three t o  f i ve  years a t  a 
s t r e t ch .  Dependence on resource al location by the policy makers as c l i en t s  may 
be useful in  order t o  assure su f f i c i en t  e f fo r t s  on the par t  of the i n s t i t u t i on  
t o  keep i n  contact with policymaking r e a l i t y  and t r y  t o  make t h e i r  s tudies 
s a l i e n t  t o  the need of policymaking. . - 
I t  takes a period between 3 t o  5 years and more between s t a r t i ng  
'research and achieving cer ta in  economic impact a t  the same time, protection fron 
short-range financia1 pressure i s  essent ia l  to  achieve the  necessary freedom of 
research, the required time perspective, and a sui table research c1 imate. 
Pol icy Considerations 
Resource Allocat ion and budgetary dec i s ions  deal ing 
with a g r i c u l t u r a l  research  can not  be keptaway from t h e  var ious  
p o l i c i e s  es tab l i shed  by t h e  qovernment. 
Idea l ly  t h e  system of r e l a t i o n s h i p s  between 
a g r i c u l t u r a l  research and t h e  var ious p o l i c i e s  should be a s  
i l l u s t r a t e d  below. Agricul tura1 pol icy appearing a s  a  sub-system 
of socio-economic pol icy  . 
> Science pol icy  Socio-economic pol icy e------ 
J. 
Agricul tura1 pol icy 
i 
e------% Agricul tura1  research  
-- 
In  view of t h e  increas inq interdependence betweei 
a g r i c u l t u r e  and o ther  na t i ona l  economics and t h e  r e l a t i v e  
s c a r c i t y  oE resources to meet f u t u r e  needs f o r  food and o t h e r  
products and se rv ices ,  a  c l o s e r  i n t e g r a t i o n  of sc ience  po l i cy ,  
a g r i c u l t u r a l  pol icy  and agr ' icul tura l  research i s  e s s e n t i a l  t o  
development o£ b e t t e r  nat iona1,and i n t e r n a t i o n a l  pub l ic  p o l i c i e s .  
I n  p r a c t i c e ,  a s  i n  most coun t r i e s  sc ience  p o l i c i e s  
are i l l - d e f i ~ . - d ,  it is  extremely d i f f i c u l t  t o  formulate an 
a g r i c u l t u r a l  research po l icy  based on t h e  na t i ona l  scieilce pc:ick-. 
Although long-term a g r i c u l t u r a l  p o l i c i e s  a r e  a l s o  i l l - de f ined ,  
s h o r t - t e m  s e c t o r a l  p o l i c i e s  do e x i s t  and it i s  poss ib l e ,  a t  l e a s z  
i n  p r i n c i p l e ,  t o  l i n k  research  to. them. 
Althouqh i n  some count r ies  a g r i c u l t u r a l  research is 
considered to be one of t h e  instruments of  sc ience  po l icy ,  i=  OS= 
count r ies  t h e  r e l a t i onsh ip  between a g r i c u l t u r a l  research  and -.cier-.ce 
po l icy  has been unsa t i s f ac to ry  f o r  t h e  reasons qiven abave. 1: was 
qenera l ly  aqreed t h a t  t h e  impl icat ions  of a g r i c u l t u r a l  research f z r  
t h e  economy and soc i e ty  had been neglected because of  t h e  l a c \  of 
e x p l i c i t  p o l i c i e s  and i n  p a r t i c u l a r  because of t h e  l ack  of l c n g - t s n  
a g r i c u l t u r a l  po l i c i e s .  
Research workers o f t en  oppose a  c l o s e r  l i n k  bistwes3 
research and socio-economic po l icy  because they f e a r  t h a t  it :íoul3 
l ead  t o  x ig id  and unenlightened con t ro l  of  t h e i r  work. Howevsr, a 
well-organized r e l a t i o n  between research and socio-economic ~ o l i c y ,  
involving r egu la r  dialogue between those  respons ib le  f o r  soclo- 
Tfie mst effective p l i c y  research is that which 
fozuses on specific prcgram or p l i c y  decisions. Fbst issues of public 
pol iq ,  and particularly &se of a social nature, involve extrmely 
S W e  and ccmplex objectives and values. Though one can hypthesize a 
global. issue a d  undertake an analysis o£ it in the abstract, 5~~nel -ow t h ~  
results nearly almys ame off oxersinplified and impractical. It seem,  
Schultze has mted, that "W disoover our objectives and the intençity t-at 
v?? assiqn to only in  the process of conçidering particular prograns 3r 
policies" 
FORCES ACTING ON THE DETERMINATION OF THE TOTAL AGR1CULTLT:XL 
RESEARCH BUDGET 
Stability o£ p l i c y  (long run) and pressures for b-iq?. 
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economic pol icy and those respons ib le  f o r  organi,?ing research  
would benef i t  both s ides .  It would improve t h e  planning and budgeting C= 
research,  s i n c e  it could be b e t t e r  o r i en ted  t o  long -term 
na t iona l  needs and make t h e  r e s e i r c h  s e c t o r  more aware o£ 
these  needs; it would improve po l i cy ,  s i n c e  t h e  policy-makers 
would be more aware of t h e  ecopoqic, s o c i a l  and environmental 
impl i c a t i o n s  o f  t h e  r e s e a r c h  b u d g e t .  Such 
developments may show t h e  need f o r  a l t e r n a t i v e  or, indeed, f o r  
completely new appropriations. 
The i n e x p l i c i t  na ture  o£ socio-economic p o l i c i e s  
makes r e l a t i o n s  d i f f i c u l t  between socio-economic pol icy ,  science 
pol icy  and research ,  but a way of improving t h i s  s i t u a t i o n  would 
be p r e c l s e l y  through t h e  establ ishment  o£ b e t t e r  r e l a t i o n s  
between t h e  three .  
In order t o  make proper allocation of resources  t o  
agricultura1 research the national pol ic ies  need t o  be more c lear ly  defined. 
What i s  regarded a s  of primary national importance? 1s  i t  land use, o r  
employment, o r  import saving or self-sufficiency,  o r  food quali ty? Ar2 there 
'"targets" in each, or only some o£ these? 0nce'sÜch p l i c i e s  are defùled, one cjn 
consider how f a r  research can contribute t o  these t a rge t s  and how f a r  
exist ing technology is adequate, and what new technology has t o  be generated? 
From the standpoint of applying knowledge t o  the  formation 
of national rural development policy, the past record i s  not good. Patrick 
Madden contents t ha t  (1) even w i t h  adequate funding, our e f fo r t s  will prove t o  
be f u t i l e  unless we avoid scat ter ing our research resources too th inly  or  ( 2 )  
learn t o  organizeourselvg into e f fec t ive  research e f fo r t s  w i t h  well developea 
research problems and (3) remain i n  rapport w i t h  local community and the rurai  
11 development practioner -. 
- 
1/ PATRICK J .  MADDEN. Evolution of rural  development programs: Toward a 
- 
paradigm t o  guide the implementation and evolution of rural  development 
programs. Presented a t  workshop on T i t l e  V (research sponsered by the 
North eas t  Regional Rural Development Center) , Ithaca, 1974. 
RESEARCH NEEDS FOR IMPROVED RESEARCH DIRECTION 
Because of our  minimal background of knowlecqe ar.3 
zxperience, t h e  a l l o c a t i o n  of research resources  o f f e r s  i n  i t s  
w n  r i g h t  an a r e a  r i p e  f o r  research.  Research i n  t h e  s o c i a l  scieri 
- 
res t o  support  optimal decision-making i n  a l l o c a t i o n  o f  p r o d x  
- 
t i o n  research resources needs t o  emphasize d e f i n i t i o n  of s c c i e t r l  
ob je t ives ;  sources and means of income by income c l a s s ;  the  ccn 
- 
sumption p a t t e r n  of various income c la s ses ;  and t h e  f a c t o r  c ' i ~ r e  
b ia s  of innovations.  
Socia l  s c i e n t i s t s  could c o n t r i b u t e  s u b s t a n t i ò l l y  z3 
increased e f f i c i e n c y  i n  t h i s  most c r u c i a l  a rea  o£ development. Ta 
do s o l  they must verse  themselves i n  the technology cif agricult :  - 
re t o  grasp somewhat more f u l l y  t h e  c o n s t r a i n t s  t h a t  d e l i n e a t e e e  
a r t  of t h e  possible .  They must recognize the jmprac t ica l i ty  cf t 
general  equi l ibr ium approach i n  t h i s  e x t r a o r d i n ã r i l y  complex a re?  an? 
s e t t l e  f o r  numerous p a r t i a 1  âpproaches and consequent doubt c ?  
whether o r  not  they have even an approximation o£ a c o r r e c t  c: - 
s w e r .  F ina l ly ,  they must immerse themselves i n  t h e  ope ra t i cna lccn  -
text  o£ t h e  r e a l  world so  t h a t  they may choose economically aii.or; 
the  many poss ib le  " p a r t i a l "  problems i n  a l l o c a t i n g  t h e i r  oc:n p; 
t e n t i a l l y  valuable  resources.  
Only when it i s  known how much income each inccme 
c l a s s  generates  through what production means can research  pc l icy  
be designed t o  improve income d i s t r i b u t i o n .  Innovation a f f e c t s  i: - 
come d i s t r i b u t i o n  through its e f f e c t  on demand f o r  f a c t o r s  o£ p r z  -
duction and supply of consm.er goods. Generally t h e  poor prcvide 
labor,  and r e l a t i v e  increase  i n  demand f o r  labor  increases  <lei: 
income i n  r e l a t i o n  t o  t h a t  of o t h e r s .  E f fec t ive  pol icy  demcnos 
knowledge of t h e  p rec i se  na ture  of l abor  s u p ~ l y  and deaand, iccl.2 -
ding e l a s t i c i t y  o£ l abor  supply. Such knowledge provides a base: 
f o r  es t imat ing  re turns  t o  increased demand f o r  l abor  and prcSab> 
wage behavior. Similary,  consumption p a t t e r n s  o f  t h e  low-anchig. 
income c l a s s e s  d i f f  er g r e a t l y ,  Research concentrated on gocis e.', 
poor consune w i l l  b e n e f i t  thern r e l a t i v e  t o  the more well-todo. Dez 
pc l se  p i t e  this obvious f a c t  l i t t l e  d e t a i l  i s  a v a i i a b l e  on the pr, 
nature  of consumption pa t t e rns  of the poor. 
While it may be i n t e r e s t i n g  and use fu l  t o  know t h e  
magnitude o£ the  pay-off -from p a s t  investment i n  research ,  , t h e  
r e a l  challenge with  which w e  a r e  faced is t h a t  o£ providinq ma- 
gement t o o l s  t h a t  w i l l  a s su re  an e f f i c i e n t  a l l o c a t i o n  o f  l imi ted  
resources t o  an almost unlimited number of research p o s s i b i l i t i e s .  
I f  research i s  viewed as a s o c i a l  investment, t he  c r i t e r i o n  
f o r  se l ec t i ng  a specif$cresearch investment i s  t h e  g rea tes t  s o c i a l  r e t u r n  
poss ib le  f o r  t o t a l  investment funds ava i l ab l e .  The c r i t e r i o n  i s  implemented 
by es t imat ing  t h e  expected r a t e  o f  r e t u r n  f o r  resources t o  be used i n  each 
a l t e r n a t i v e  and s e l e c t i n g  enough o f  those research investment a l t e r n a t i v e s  
w i t h  t he  most favorab le  bene f i t s  r e l a t i v e  t o  cocçs t o  u t i l i z e  t h e  a v a i l a b l e  
budget. But d i f f i c u l t i e s  a re  encountered (1) i n  g e t t i n g  acceptance o f  t he  
v iew t h a t  research i s  a soc i a l  investment (2 )  i n  s p e c i f y i n g  t he  substance o f  
soc i a l  r e t u rn ,  (3 )  i n  es t imat ing  t h e  expected r a t e  o f  s o c i a l  r e t u rn ,  and (4) 
i n  implementing t he  r e s u l t i n g  research investment p lan.  
1/  ANTHONY, Robert, Planning and Contro l  Systems, New Haven, Conn., Harvard 
- U n i v e r s i t y  Press, 1965. 
2/ Assoc ia t ion  o f  S ta te  U n i v e r s i t i e s  and Land-Grant Col leges and Un i ted  S ta tes  
- Department o f  Ag r i cu l t u re ,  A Nat iona l  Program o f  Research f o r  A g r i c u l t u r e ,  
Oct. 1966. 
3/ Committee on Science and Ast ronaut ics ,  Technology Assessment Seminar, 
- Washington, Government P r i n t i n g  O f f i ce ,  Sept. 1967.. 
4/ GRILIGHES, Zvi ,  "Research Expenditures, Education, and t he  Aggrega~e 
- Agr i cu l t u ra1  Product ion Function," Am. Econ. Rev. 54:961-974, Dec. 1964. 
Factor Ekibanent 
. .-  
G e n e r a l ~ ~  speaking, resources should be a l located t o  research based on 
production factors  where the resul ts  wi l l  increase the productivity of those 
factors i n  r e la t ive ly  short supply more so than the  productivi ty of those i n  
re la t ive ly  abundant supply. On these grounds labor-saving innovations in  a 
densely populated country w i t h  a low and re la t ive ly  stagnant wage r a t e  cannot 
be j u s t i f i ed  on e i t h e r  eff iciency o r  equity grounds. 
Formal Decision Models 
Most economic investigations i n t o  the ex ante  research .resource 
a i  location problems have been concerned w i  t h  formal decision models . Such models 
have been created and somtimes computerized f o r  some agr icul tura l  research 
s t a t i ons ,  and even fo r  en t i re  agr icul tura l  research systems. Most of these models 
take as t h e i r  objective the maximization of returns to  research f o r  investments 
without looking a t  o ther  social goals. However, a s  the general emphasis i n  
economics is sh i f t i ng  from national income t o  income d i s t r ibu t ion ,  n u t r i  t ion and 
other qual i ty  aspects of 1 i f e ,  research resource a1 location models taking these 
asp.ects in to  account have been constructed. 
Welfare and Equi ty  Consideration 
The dis t r ibut ion of gains between agr icul tura l  producers and 
consumers has been a major controversy i n  Europe and North Amrica. I t  i s  
usually analyzed in  comparative s t a t i c  part ia1 equilibrium models. The bas ic  
conclusion of these consumer-producer surplus mode!s i s  t h a t  under perfect ly  
e l a s t i c  commodi ty  demand producers capture a1 1 the gai ns, whereas under very 
i ne l a s t i c  demand consumers gain disproportionately a t  the expense of real losses 
to  producers. The to ta l  gain i s  captured by consumers, with producers neither 
gaining nor losing when the e l a s t i c i t y  of f inal  demand i s  equal t o  minus 1. 
Furthermore, i t  i s  clear, t ha t  whenever gains a re  captured by 
consumers the impact of most technical changes i n  food production on the income 
dis t r ibut ion i s  progressive. Poor people spend a large proportion of t h e i r  budget 
on food and the proportional gain i n  t h e i r  real  income (def la ted  by a price index 
using t h e i r  own consumption weight) is  l a rger  than tha t  of people who _spe-nd 
proportionately l ess  on food. Furthermore, the lower the income and pr ice  
e l a s t i c i t i e s o f  par t icular  foods, the l a rger  t h e i r  budget shares among the poorest 
consumers . Research resource a1 1 ocations desi gned t o  hel p the poorest consumers 
should t h u s  s t r e s s  commodities w i t h  low income and price e l a s t i c i t i e s .  Such a 
s t ra tegy would a lso  benefi t small subsistence producers re la t ive  t o  large 
commercial farmers since the farmer stands t o  gain re la t ive ly  more as consumers 
i f  prices drop as  a consequence of technical change. 
More complicatedare dis t r ibut ional  e f fec t s  where the outcome 
depend on output and factor  niarket conditions. Among these the dis t r ibut ional  
issues between producers and consumers o r  between foreign and domestic consumers 
are the most transparent ones. Approaches have been developed t o  study d i s t r i -  
butional impacts among consumer groups with di f ferent  income leve l s .  Most 
troublesome are  functionai income dis t r ibut ion issues among landowners and 
laborers. 
Regiocal Consi derations 
In agriculture i n  pa r t i cu la r ,  b u t  a lso  i n  o ther  indus t r i es ,  
technical dianges a re  often confined t o  cer ta in  regions because of environmental 
or  economic location speci f ic i  ty .  In pa r t i cu la r ,  the green revolution has b e e ~  
confined largely t o  i r r igated zones with good water control . Part ia1 equil ibrium 
analysis of the distr ibutional  consequences of t h i s  unequal regional access i s  
again straightforward and i t  is unlikely tha t  general equilibrium analysis  would 
change i t .  I f  two regions supply the same national market, then each region niay 
face e l a s t i c  commodity demand even i f  the national demand i s  i ne l a s t i c .  Thus, 
producers in the region experiencin9 technical change gain absolutely.  Never- 
theless,  national price levels  wil l  f a l l ,  a1 though n o t  necessari ly by much . Tbus , 
~roducers  i n  the region without access t o  the technology lose absolutely and 
relat ive t o  the gaining regions since they face reduced prices wi thout a 
:oncommi tan t  cos t reduction. 
. . .  
The al locat ion of resources across s t a t e s  and regions i5 cit i  
important fac tor  in  determining the  ef f ic iency wi t h  which tt!ese resour-cis -!i  : 
be u t i l i zed .  In general one would expect a region's  share of research rc<sLiiXC: 
t o  5e an increasing function of s i z e ,  clirnate v a r i a b i l i t y  .nd s t a b i l i  t y ,  -nB 
nunber 2nd value c i  crops produced. A11 of these factors  proxy f o r  the ;:~!L~i/iL:<il 
return t o  investmertt i n  research i n  the region, and içnore the t r a n s i e r b i ' l i  t : ~  
fac tor .  Irlhere research p e r f o r ~ e d  elsewheri i s  applicable t o  a region t?,? 
d2viation of s h i f t  i n  t!ie researcki eifor: wi l l  depend on whethor r eg icn- i  O ?  
global vielfare i s  being maxiinized and wi:l be subject  t o  the  usual püh? .?~  9 ~ 6 5  
considerati;ns. 
On the d is t r ibut ional  s ide  therp a re  addit ional  fac tors  t? 2 2  
considered. WFthin a region research r e s u l t s  may have sca le  biases o r  nzy 
advanta.2e workers over landowners o r  vice versa. There a r e  euestions c? .---';ir-:::; 
i&-lities t o  be considered as ve l l  a s  the d i s t r ibu t ion  of le!ie:its bi-'.. i:- 
producers 2nd consuners. 
Soc$al Goals 
Three broad social  goals he sdected as  most relevant 
+/ t o  s t a t ion  r e s e a r c k  These a re  designated growth, equi t y ,  and secur i  t y .  Er i e f ly ,  
growth was defined as  increased capacity t o  s a t i s f y  individual and col lec t ive  
wants. In principie, i t  included both m r k e t  andnoninarket Gross Nation-1 
Product. Quantitatively, the growth contribution can often be estirnared i n  terms 
o f  resources saved i n  producing a product of equivalent t o t a l  value. Resources 
can be saved by research by designing an improved technique o r  an in;proved 
product. Equity was defined as  a f a i r  o r  j u s t  sharinq of ~ h o s e  things zvailable 
t o  s a t i s f y  human wants. Equity, thus,  i s  made up  of a t  l e a s t  two iaiportant, Sut 
often conf l ic t ing ,  subgoals: (1)  absolute equi ty ,  tha t  i s ,  br ikging nore people 
up to  o r  above minimum welfare o r  consuinption s tardards ,  2nd ( 2 )  r e l a t i  ve equi ty ,  
tha t  i s ,  providing rewards to  people more nearly i i i  Tine w i t h  what eacti "deserve-" s 
Securi ty  was defined as  the protection o i  l i f e ,  heal th,  persokal l i b e r t i o s ,  incon? 
and property from loss  o r  r i sk  of loss  not associated w i t i i  due process of law. 
1/ W.L. Fishel ,  ed., Resource Allocation in Agricultura1 Research (Minneapolis: 
- 
University of Minnesota Press, 1971). 
- An attempt m u s t .  b e  made t o  find c r i t e r i a  of ef f ic iency f o r  t r e  
improvement of welfare t ha t  a re  meaningful f o r  agr icul tura l  s c i e n t i s t s .  Tha: is 
a task requiring the collaboration of agr icul tura l  economists,rural socio1ogis:s 
and technologists involved i n  research. I t  i s  qu i te  possible t h a t  bet ter  devizes 
can be found t ha t  provide c lea r ly  formulated methodology f o r  sho r t - t em  and 13ng 
tem budgeting and resource al location f o r  agr icul tura l  research aimed a t  t h -  
advance of consumer and producer welfare, but very l i t t l e  study i s  being appl'ed 
t o  the problem a t  the moment. To conclude one can s t a t e  t h a t  a systematic 
approach t o  budgeting and al location of resources fo r  agr icul tura l  research i c  
as  ye t  in  an embryonic s t a t e .  I t s  successful b i r th  and rapid maturation deper;: 
largely on intense and broad research. 
Allocation Decisions 
The economic contribution of publicly supported agr icul tura l  
research t o  the  nation's  productive capacity i s  widely recognized,s t i l l ,  
economic benefi ts  from publicly supported research a re  not captured b-I :he 
research organization which increases the  d i f f i cu l  t y  of establishing opera:-sna? 
c r i t e r i a  four resource-allocation decisions. A t  bes t ,  only applied researct i s  
l ikely  t o  have a d i r ec t  connection between knowledge output and social bene'its. 
Actually the research budget involves the  j o i n t  response of 
l eg i s la to r s ,  research administrators, and s c i en t i s t s  to  changes i n  the matr-x 
of economic, soc ia l ,  physical and educational circunstances. 
Four categories of decision a f f ec t  agr icul tura l  research budge:: 
Proportion of national budget devoted to  research i n  general 
This amounts to  1 ,5  t o  2,5% of G.N.P.  i n  advanced countries. The 
general tendancy i s  fo r  th i s  proportion to  increase and i t  i s  estimated that  
this should reach 3 to 4% i n  the  e ight ies .  In developing countries i t  varies 
between 0.5 t o  1  .O% (based on UNESCO publications).  
2. Total funds devoted to agricultura;  reséarch 
The funds applied to  applied agricultural  research a re  i n  proportion 
generally lower tha t  a11 other research. The goal i n  the  United StateSwas 
0.5 of value of agricultural  sector  plus 0,5 of the value of agricultural  exports 
T h i s  wil l  be about 850 million dol lars  in case ~f the  United S ta tes .  A t a rge t  
tha t  has not been reached. 
In case of Brazil this will be about 100 mill ion do l la r s .  
The actual expendi ture  on agricul tural  research i n  Brazil are 
estimated between 260-300 million US$. This i s  mentioned to  show tha t  
agr icul tura l  research i s  a  rather expensive and demanding undertaking when 
- 
one hopes to  obtain s ign i f ican t  resul t s .  
3.  Commodi ty  leve1 decisions 
The most common consideration i n  al location of research 
f u n d s  i s  an  a t t e m p t  t o  r e l a t e  t h e  e x p a n d i t u r e  t o  t h e  t o t a l  
v a l u e  of  t h e  p r o d u c t  d i s c u s s e d  under  "Commodity o r i e n t a t i o n " .  
In g e n e r a l  i n  most c a s e s  o n l y  a  p a r t  o f  r e s e a r c h  e x p e n d i t u r e  
can  be r e l a t e d  t o  i n d i v i d u a l  p r o d u c t s .  A l a r g e  p e r c e n t a g e  of 
r e s e a r c h  e x p e n d i t u r e s i m p l i c a t e  d i f f e r e n t  commodi t i es  a t  t h e  
same t i m e .  
4.Geographic D i s t r i b u t i o n  
This  d i s t r i b u t i o n  i s  mainly made on t h e  bases o f  
t h e  l o c a t i o n  of va r ious  r e s e a r c h  u n i t s  and c e n t e r s .  This  c o n s t i t u t e i  
t h e . m j o r .  reason f o r  t h e  f a c t  t h a t  a n t e c e d e n t  budget and t r a d i t i o n  
dominates budget a l l o c a t i o n  p rocess .  In c a s e  of f e d e r a l  funds 
passed f o r  r e s e a r c h  t o  t h e  S t a t e  i n  a d d i t i o n  t o  p u r e l y  p o l i t i c a l  
c o n s i d e r a t i o n  of somesocial p a r a m e t e r s m u l d b e c o n s i d e r e d .  The more 
l o g i c a l  approach i s  t o  Wce: parameters  1 6 , :  r u r a l  popu la t ion ,  
a r a b l e  land a n d  number of r u r a l  product ion  u n i t s  i n  c o n s i d e r a t i o n  
f o r  long t&: resource  a l l o c a t i o n .  
I n  s h o r t  t e r m  f a c t o r s , l i k e  e x i s t i n g  a g r i c u l t u r a l  
credit  and e x t e n s i o n  sys tem,  v a l u e  o f  a g r i c u l t u r a l  p r o d u c t  and 
e x i s t i n g  road  i n f r a s t r u c t u r e , s h o u l d  be c o n s i d e r e d .  
5. Preceden t  
To conclude ,  (As mentioned in i t i a l  l!;)in 
p r a c t i c e  f o r  a l l o c a t i o n  o f  r e s o u r c e s  and formula  t i o n  
o f  t h e  budget,  t h e  p r e v i o u s . y e a r s b u d g e t  f o r  each  u n i t  i s  
used as a base.  To t h i s  a f i x e d  p e r c e n t a g e  i s  added o r  
s u b t r a c t e d .  There is  no l o g i c  i n  assuming t h a t  
t h e  s t a r t i n g  l e v e 1  w a s  r a t i o n a l ,  o r  t h a t  t h e r e i s a  j u s t i f i c a t i o r  
for p e r p e t u a t i n g  a  c e r t a i n  r e l a t i o n s h i p .  
The l o c a t i o n  o f  each  u n i t ,  s p e c i a l i ~ a t i o n  
and g e o q r a f i c  a l l o c a t i o n  o f  r e s e a r c h  w o r k e r s , i n c l u d i n g  t h e l r  
mul t i -yea r  exper iments  i n  p r o g r e s s  make t h e  budget .  T h i s  p ~ t s  
a s t r a i q h t - j a c k e t  on t h e  a d m i n i s t r a t o r  o f  r e s e a r c h  i n  t e r m s  o£ 
any m a j o r r e a l  l o c a t i o n i f  r e s e a r c h  funds  from o n e  y e a r  t o  t h e  
nex t .  On t h e  p o s i t i v e  s i d e ,  t h i s  r e p r e s e n t s  t h e  i n d i v i d u a l  cho i -e  
of a l a r g e  number of  r e s e a r c h  workers ,  t h e i r  c o n v e n t i o n a l  
wisdom and conveniece. I t  i s  expec ted  t h a t  t h i s  w i l l  r e s u l t  
i n  agood r e l a t i o n s h i p  between a d m i n i s t r a t o r  and t h e  r e s e a r c h  
s c i e n t i s t s  and l eads  t o  maximum o u t p u t  and d e d i c a t i o n  o£ 
i n d i v i d u a l  r e s e a r c h  workers .  
The p o t e n t i a l  c o n t r i b u t i o n  o f  A g r i c u l t u r a 1  
r e s e a r c h  t o  n a t i o n a l  o u t p u t  w i l l  depend i n  p a r t  on t h e  p r e s e - t  
p r o d u c t i o n  and p r o s p e c t i v e  demand f o r  t h e  commodity t h a t  w i l -  
be a f f e c t e d .  R e t u r n s  a r e  l i k e l y  t o  be  e s p e c i a l l y  g r e a t  f o r  
r e s e a r c h  d i r e c t e d  a t  i m p o r t a n t  commodi t i e s  f o r  which e f f e c t i 6 e  
demand i s  i n c r e a s i n g  r a p i d l y . .  A r e l a t i v e l y  modes t  i n c r e a s e  i r  
t h e  y i e l d  of a  m a j o r  c r o p  can r e s u l t  i n  a  l a r g e  i n c r e a s é  i n  
t o t a l  p r o d u c t i o n ,  a1 though f a r m e r s  a r e  more l i k e l y  t o  a d o p t  ? 
change t h a t  i n c r e a s e s  t h e i r  own r e t u r n s  s i g n i f i c a n t l y .  
The a l l o c a t i o n  o f  b u d g e t  p r o p o r t i o n  t o  : n ~  
v a l u e  o f  v a r i o u s  commodi t ies  h a s  i t s  d i s a d v a n t a g e . U n d e r  t e i s  
approach  a c e r t a i n  p e r c e n t a g e ,  u s u a l l y  between 0 . 5  and 1 . 5  c =  
t h e  t o t a l  g r o s s  v a l u e  o f  annua l  p r o d u c t i o n  i s  d e v o t e d  t u  c e s e a r c h .  
T h i s  s o l u t i o n  f a v o u r s  t h e  b r a n c h e z  of p r o d - c t i c ?  
t h a t  a r e  a l r e a d y  we l l  e s t a b l i s h e d  and whose r e s e a r c h  needs  e - e  
n o t  n e c e s s a r i l y  g r e a t e r  than thoseof the l e s s - d e v e l p e d  br3nchez 
o f  p r o d u c t i o n .  I n  p a r t i c u l a r  new b r a n c h e s  of  p r o d u c t i o n ,  ;.thoso 
p o t e n t i a l i t i e s  c a n n o t  even be  guessed a t  w i t h o u t  p r e l  i m i q a r y  
r e s e a r c h ,  a r e  t h e  most  d i s c r i m i n a t e d  a g a i n s t ,  i n  t h i s  a i p r o a x i  
The c r i t e r i a  o f  t h e  a c t u a l  v a l u e  of a  co~~noal:y 
c o u l d  be supp lemented  by t h e  f o l l o w i n g  c o n s i d e r a t i o n s .  
( a )  Growth p o t e n t i a l  g i v e n  t h e  r e s o u r c e  er,:owmeit 
o f  l a n d  c a p i t a l  and man power* 
( b )  P o t e n t i a l  c o n t r i b u t i o n  t o  improv iag  t b s  t r z - e  
b a l a n c e  by i n c r e a s i n g  e x p o r t  e a r n i n ~ s  : r  
s u b s t i t u t i n g  impor ts .  
( c )  P r o c e s s i n g  p o t e n t i a l  and v a l u e  added o' 
p r o c e s s e d  p r o d u c t s .  -3 
, * 
( d )  T h e i r  e f f i c i e n t  use o f  l i m i t i n g  f a c t o r <  l i k e  
i '  l a n d ,  w a t e r  & l a b o u r .  T h i s  means t h e  - i  
productivi ty & value may be expressed i n  market 
value per cubic meter of i r r i ga t i on  water, per ton 
of f e r t i l i z e r u s e d )  p e r a c r e i f  l a n d i s  limited 
o r  per agricultural  worker where there i s  a shortage 
of manpower. 
( e )  Variation of. production from year to  year and 
resul t ing high r isk  to  producer 
In addition t o  maximazing the  income of various 
farmers based on production cost  and expected pr ice  
of various commodities, the a l locat ion research 
budget should albo consider the need to  decrease 
the risk involved i n  producing various crops. The 
product showing large var ia t ion of y ie ld  even though 
the market value i n  some year i s  low, should be give- 
due pr ior i  ty. 
Allocation of  Funds f o r  Different Fields 
Allocation of funds fo r  d i f fe ren t  f i e ld s  of agricultura1 research 
is a par t  of t rad i t ion  and basically follows human resource policy both a t  the 
recruit ing and training level .  In other words the proper a l locat ion of resources 
will r e su l t  from training program and appropriate human development plant  and 
not a t  annual budget level . In oihor words i t i s  not appropriate to  cut  plant 
pathology funds, e i t he r  through f i r i n g  the pathologist,  who had been trained 
a t  the ins t i tu t ions  expense o r  l e t  h i m  become i d l e  by cut t ing his experiment fundc. 
ATTocation on the Basis of Proven Creativity 
In addition to  considering non personal factors l i k e  those ident i f ied  
, e a r l  i e r ,  the individual potential creat iv i  ty  of cer ta in  workers shoul d be taken 
into  consideration when making budget al location.  In other words some research 
workers whose i n t e r e s t  does not coincide w i t h  ident i f ied  and agreed upon 
p r io r i t i e s  should be given a chance t o  proceed w i t h  t h e i r  work even t hou~h  i t  
does not appear t o  produce imed ia t e  resu l t s .  T h i s  approach should be limited 
to  a small number of well established o r  extremely br ight  young research 
workers oriented towards pure reiearch.  A t  present spec i f i c  areas where 
brakethroughs might be expected and could be included i n  t h i s  case a r e  
photosynthesis, nitrogen fixation and genetic engeneering. Twinning of becf 
c a t t l e  and bioregulators are a l so  considered as  having great  potencial for 
major brakethroughs. Even though s c i en t i s t s ,  w i t h i n  developing countries nave 
less  chance to  make th i s  brakethrough t h e i r  i n t e r e s t  and attempts i n  th i s  
f i e ld  wi l l  f a c i l i t a t e  the i r  use i n  creating technologies based on these exoecte.! 
fundamental s c i e n t i f i c  discoveries whenever they happen. 
Readi ness fo r  Inexpected Probl ems 
In addition to research problems whose significance i s  immediately 
apparent, resources a1 so should be a1 located t o  research on probl ems re l  ated 
to  cer ta in  eventuali t ies which may o r  may not occur i n  the future. Typical 
examples of these a re  research on major plant and animals deseases t ha t  de not 
consti tute an economic problem a t  a given time but could create  great  lo j j es  
when sa t i s fac tory  control o r  preventive measures have not been developed iy 
research . 
Also a cer ta in  amount of budget should be reserved to be ass~gned 
s n  a momentary notive to  emergency programs duri ng unexpected calameties 1 i  ke 
c i  t rus  canker & African swine fever i f  and when i s  needed. 
BUDGET FORMULATION 17. 
The f o l l o w i n g  s t e p s  d e s c r i b e  t h e  p r o c e s s  o f  budge t  
- - -  - - 
f o r m u l a t i o n .  
1 )  Research  I n s t i t u t i o n ' s  e x e c u t i v e s ,  w i t h  t h e  
a s s i s t a n c e  o f  a  s t a f f  p l a n n i n g  g roup  i f  
a v a i l a b l e ,  d e t e r m i n e  by some o b j e c t i v e  means a  
t e n t a t i v e  R & D b u d g e t ,  which i s  t h e n  o u t l i n e d  
i n  g e n e r a l  t e r m s .  The d e t e r m i n a t i o n  o f  t h i s  
t e n t a t i v e  amount i s  keyed t o  l a s t  y e a r s  budge t .  
2 )  Research  a d m i n f s t r a t o r s  a t  t h i s  p o i n t  a r e  i n fo rmed  
o f  t h e  r a n g e  w i t h i n  which t h e  r e s e a r c h  budge t  w i l l  
p r o b a b l y  f a l l .  The o v e r a l l  amount i s  t h e n  
r e a l l o c a t e d  by r e s e a r r h  management t o  t h e  prograrn 
o r  p r o j e c t  s u p e r v i s o r s  who s c r e e n  t h e  ava  i l a b l  e  
p r o j e c t s ,  i d e a s ,  o r  r e s e a r c h  p r o p o s a l s .  T e n t a t i v e  
s e l e c t i o n s  o f  p r o p o s a l s  a r e  made i n  t h e  l i g h t  o f  
t h e  p r eposed  f i n a n c i a 1  r e s o u r c e s  a v a i l a b l e  and 
t h e  i n s t i t ~ t i o n s  l o n g - r a n g e  r e s e a r c h  p l a n s .  I t  
i s  i m p o r t a n t  t h a t  r e s e a r c h  o b j e c t i v e s  and p l a n s  
be e x p l i c i t  and f u l l y  u n d e r s t o o d  by t h o s e  who 
u n d e r t a k e  t h e  f i r s t  s c r e e n i n g  o f  r e s e a r c h  p r o j e c t s  
so  t h a t  imba l ance  o r  m i s d i r e c t i o n  o f  t h e  r e s e a r c h  
e f f o r t  i s  a v o i d e d .  
3 )  The p r o j e c t s  s e l e c t e d  i n  t h e  f i r s t  s c r e e n i n g  a r e  
a n a l y z e d  t o  d e t e r m i n e  t h e  r e q u i r e d  rna!pov!er and 
t h e  e x p e c t e d  c o m p l e t i o n  d a t e s .  
4 )  A f t e r  manpower and t i m i n g  have been f o r e c a s t ,  t h e  
p r o j e c t s  a r e  e x p r e s s e d  i n  d o l l a r s  and c e n t s ,  and 
t h e  breakdown o f  f u n d s  i n t o  p a y r o l - l ,  t r a v e 1  , 
s u p p l i e s ,  and s i m i l a r  c a t e g o r i e s  i s  comple t ed  by 
program o r  p r o j e c t  c o o r d i n a t o r  s u p e r v i s o r s .  
5 )  The d e p a r t m e n t a l  o r  u n i t s  b u d g e t s  a r e  t h e n  
r e s u b m i t t e d  t o  t o p - l e v e 1  r e s e a r c h  management.  
18. 
-6) Resea-rch management accumul a t e s  a1 1  t h e  .sub:udgets . 
and c o n s o l i d a t e s  them i n t o  an o v e r a l l  r e s e a r c h  
budge t  p r o p o s a l  . 
7 )  The r e s e a r c h  budge t ,  a s  a ccumula t ed  from t h e  b o t t o a  
up,  m u s t  a t  t h i s  p o i n t  be compared w i t h  t h e  c i r i c i n i l  
l i m i t s  i n d i c a t e d  by t o p  management a t  t h e  b ~ g i n c i n -  
o f  t h e  b u d g e t a r y  p r o c e s s .  Depending upon hoc. mucn 1: 
v a r i a n c e  t h e  'two f i g u r e s  a r e ,  a d j u s t m e n t s  mey now :i 
needed.  R e l a t i v e l y  smal l  variantes may be i g n o r e d ,  
b u t  i f  t h e y  a r e  s i g n i f i c a n t ,  r e s e a r c h  manageaent  
must d e c i d e  whether  t o  r e c o n s t r u c t  t h e  b u d g s :  o r  t: 
g a t h e r  a rgumen t s  i n  an  a t t e m p t  t o  s e c u r e  ap:-ovai  
f o r  a n  i n c r e a s e d  amount .  
8 )  A f t e r  hav ing  r e c o n c i l e d  t h e  two amoun t s ,  r e s t a r c l  
management p r e p a r e s  t h e  fo rma l  budge t  reques :  f o r  
submis s ion  t o  t o p  1  i n e  management. A s i z a b l  t 
b r o c h u r e ,  u s u a l l y  i n c l u d i n g  a  t ho rough  d e s c r : p t i ? n  
o f  t h e  r e s e a r c h  p l a n  a n d ,  i n  some c a s e s ,  de:?i l  s o= 
t h e  proposed p r o j e c t s ,  i s  somet imes  p r e p a r e c  t o  = a c <  
up t h e  budge t  r e q u e s t .  
9 )  I f  t h e  p roposa l  a s  s u b m i t t e d  by r e s e a r c h  mar:gerrsn: 
i s  a c c e p t e d ,  t h e  budge t  i s  p u t  i n  t o  f i n a l  f3rm. I' 
c o r p o r a t e  management d o e s  n o t  a c c e p t  r e s e a r c :  
management ' s  p r o p o s a l ,  t h e  p r o c e s s  i s  repea:?d t i n t - -  
t h e  budae t  has  f i n a l l y  been a p p r o v e d .  
mcent ives ,  encouraqement and p a r t i c i p a t i o n  i n  
i e c i s i o n  making. C r e a t i o n  o f  nonpecuaninary 
.ncent ive and t h e i r  proper  d i s t r i b u t i o n  may be a s  
impor tant  a s  budget a l l o c a t i o n .  
Concludlno Remarks . , . . . . . . , . . ,.  . . . ... 
1) U t i l i z a t i o n  o f .  we l l  known c a p i t a l - b u d g e t i n g  and 
o t h e r  q u a n t i t a t i v e  p r o j e c t - s e l e c t i o n  t echn iques  
i n  a l l o c a t i o n  o f  r e s o u r c e s  t o  a g r i c u l t u r a l  r e s e a r c h  
i s  n o t  common. 
2 )  Although. a t t e m p t s  had been made t o  fo rmula te  A 
q u a n t i t a t i v e  ex  a n t e  approach t o  r e s o u r c e  
a l l o c a t i o n  t h e r e  i s  no s a t i s f a c t o r y  methodology 
developed f o r  p r a c t i c a l  a p p l i c a t i o n  a s  y e t  and 
f u r t h e r  work i s  needed. 
3 )  Another o b s t a c l e  t o  t h e  development o f  s p e c i a l i z e d  
techniques  and methodology f o r  t& a l l o c a t i o n  of 
budget i s  a  l ong - s t and ing1 ' hands -o f fW~t t i t ude .  Th i s  
a t t i t u d e  is based upon a  f e a r  t h a t  t i g h t  c o n t r o l s  
may reduce  t h e  " c r e a t i v e n e s s "  o f  r e s e a r c h  pe r sonne l .  
S ince  c r e a t i v e  pe r sons  are be ing  managed u n l e s s  t h e  
atmosphere i n  which they  work i s  conduc t ive  t o  
c r e a t i v i t y ,  t h e i r  e f f e c t i v e n e s s  and e f f i c i e n c y  a r e  
i n e v i t a b l y  l e s sened .  The c r e a t i v i t y  o£ 
r e s e a r c h  workers may look t o  be a r a t h e r  a b s t r a c t  
and i r r e l e v a n t  concept  t o  some r e s e a r c h  
a d m i n i s t r a t o r s  and p u b l i c  inves tment  d e c i s i o n  makers. 
Th i s  is because l a r g e  number o f  a g r i c u l t u r a l  
experiment work, may look  a s  r o u t i n e  p a r t i c u l a r l y  to  
those  wi thou t  expe r i ence  i n  a g r i c u l t u r a l  r e s e a r c h .  
4 )  The major r e s o u r c e  o£ any a g r i c u l t u r a l  r e s e a r c h  
o r g a n i z a t i o n  is  t h e  t ime  o£ i t s  p r o f e s s i o n a l  s t a f f .  
